


Laboratory Scrapbook, Cat. 299 


This scrapbook contains only a few dated entries, covering the 
perlod May-October 1873. Most of the laboratory notes and drawings are 
by Edison; some are by Charles Batchelor. They concern telegraphy, 
particularly chemical and printing, and contain many examples of both 
printed and chemically treated tape. There are also unused printed forms 
from several telegraph companies, as well as four pieces of 7 
correspondence (one by Edison), a brochure from the Electric Railway 
Signal Co., a circular from the Galvano-Faradic Manufacturing Co., and a 
clipping on peripolar induction. The cover is marked "Y." The book 


contains 306 numbered pages. 
Blank pages not filmed: 2, 4, 6, 8, 48-49, 55, 76-78, 80-82, 84-306, 


THE REDUCTION RATIO FOR THIS DOCUMENT IS 18:1 
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The Western Aniow Telegraph Compal wile receive mennuyges sor all statlons inthe United States 
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No elain for refunding wt be allowed, antesa preacnted in teriting within Qeenty days. 


O, HL PALMER, Secretary. WILLIAM ORTON, President. 
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butlt for Mr. Henry Morel, of the Société de ta Lys, of Ghent. 

Mosars. Thorneyeroft and Co, lavy made a speclalty of 
Chose high apeed boats, and thera appoara to bo constantly 
incroaslng demand for thom: ‘The flrm aro now construct: 
Ing como of these launches with compound engines, 

Or 
PERIPOLAR INDUCTION, 

Those of our readers who have attended tho vory Inter. 
eating lectures delivered by Professor Mayer, of the Stevens 
Inathtuto, Hoboken, N, J., on tho subject of magnotiam, will 
‘romember tho striking experiments which ha performs with 
the ald of the huge olectro-magnet belongtug to that inst{- 
tution ond a disk of copper susponded fo as to freely awlng 
between Ite poles. When the magnet fs uncharged, the 
plate vibrates, Ike a pendulum, from aldo to sido with por. 
foct readiness, rotalning Ita motion for somo llttlu thine after 
thu impelling force la removed, If, howover, a current Is 
eatablished, converting tho masses of {ron Into actual mag: 
nota, the vibration of the plate ts 
almost Instantly stopped; an in 
visible reslating modium appears 
to have bevn formed between the 
polus, through which tho disk Is 
unable to pasa, or, $f forced 
through, acta, ag Professor Mayer 
oxprosaes it, {elt wero pen: 
etrationg cheeao,” 4 

Qn conducting an experiment AS 
fomowhat similar to this, Fara. " 
day was led to tho conclusion 3 
that tho arrest of tho copper 
plate wanduo to lnduced currents 
produced therein, In other ox. 

Perlmenta, which we wilt not hero 

dexerlby, tho existence of theses 

currents was demonatrated by the 

direct oxploration of a disk of 

copper turalng before a magnet, 

An operation which defined the 

paths of tho currents with cor. _ 

tainty, Foucault modifled Fara. 

day's modo of Investigation by 

arranging his plate of red copper 

ons horizontal axis, and rovoly- 

log St by sultablo mochantam at 

tho rate of 10,000 turns per mins 

uto, Tho disk passed between 

tho two extremitles of tho soft 

{ron core of an electro-magnet, 

{n which a current could bo os- 

Giblished at will, As long aatho 

tho latter romalned broken, the plato, when awiftly rotated, 
would retain its motlon for some thmo; but amin the case al- 
ready cited, a pronipt stoppago followed the entabllshment 
of tho olectrical flow, Foucault intended not almply to re. 
produce Faraday’s oxperlinent, but he wished to atudy the 
results Incident to the application of a force sutiictent to 
continua tho rotation of tho disk in spita of thu obstruction, 
It was found that, to Accomplish thte, considerable mucha: 
Jeal onergy munt be oxpended, which coult bo calculated 
and which reached quite largo figures, What became of 
the oxcona of work over and abava that necessary to onsure 
tho rotation of tho disk, maintaining a given velocity (or, fn 
other words, that rondored necessary by the effect of the 
current), waa tho question, and Foucault determined It to be 
tranaformed into heat. * This conclusion was soon justified 
by oxporlmont, ns it wan found that tho temperature of the 
disk became olovated to a de; 


could bo attained, 

Wo havo vow given, of the sallont polnia of this study, 
onough: to stow Ite progress Up to tho presont; for alnce 
Foucault's oxperiments, no Partlcularly notabio Investlga. 
tions have beon mado into tho action of magnets on coppor 
in motion, M, Lo Roux, howover, has tecuntly dovked the 
@pparatus represented In our engraving, and, bealdus, inves. 
tigated that which he calla ** porlpolar {nductlon, 

Supported by tron feet on a solidly constructed table are 
four colle of Inntated copper wire, po arranged ns to bo con. 
neetod with a battery by moans of tho commutator, C, by 
which tho curront fs Interrupted: or established at Pleasure, 
Withla thoro coils aca cores of soft Iron, tho extromitles of 
which oxtond beyond the wiro-and form tho poles of tha 
magnot when tho curront Passes. A disk of red copper, 
DD’, te Placed eymmotrieaily In tho center of tho Apparatus 
and parallel to tho axes of the coils, and turna on a horizon. 
talazia which extends betwoon the opposite extremitlen of 
thofron,asat A. At this point Is shown the pinion which, 
with other gearing, transmits tho motion of tho handle to 
tho disk, 80 a8 to enuso tt to rotato 160 tlmea por second, or 
about 10,000 times per minute. ‘To the ends of tho corea of 
tho opposite colts and below aro fixed two Plecen of soft 
fron, F’, betweon which Passes, though withous touching 
olthor, the copper disk, D. 

Thus arrangod, tho machtno forma a powerfut Foucault 
apparatus, with which tho exporlments abovo indicated con 
bo repeated. But above tho coron of the mrgnots are placed 
other plecea of soft iron, F, arranged similarly to those 
marked F’, which, wo havo stated, aro fixed below, When 
thls portion of the device ts In Position, all “tho plocoa bo- 
como. maguelized by contact with tho electro-magnets; and 
an lepvident, the disk; D, in {ts entire oxtent, Js submitted 
-to the action of ainagnotie feld Presenting tho greatent aym 

» metry to Sveryidirection, . oro, howaver, tho contrary of 
~that which bas-boon heretofore obsorved takes placo; the 


« 


rotation of tho disk 1s as vaslly accomplialied when the cur- 
Tont pasaca as when the circult is Interrupted; and that tho 

amo realstance oxperlenced in tho Foucault apparatus is}! 
not here encountered fp proved by tho fact that the copper H 
docs not become acnalbly warmed, . 

‘The current novortheless passes, and zinc {8 dissolved in 
the battory, Herothen 1s oxpended ‘energy which should 
mantfeat Itself somowhere, ‘Tho study of tho offecta which 
should bo produced by reason of tho {nduction led M. Lo 
Roux to admit the oxistenco of a current running from the 
center of the disk to che clreumferonce; and he proceeded 
to verify hla conclusions, To this end, a vertical metal 
support fe placed In contact with tho axis of the dick, and a 
Horlzontal rod fixed to this support terminates in a copper 
wire, tho vod of which reats on the periphory of tho dlak, 
When the latter 1s turned, with no current passing, no es- 
Peclal cffeet fa observed, except the alight warming of tho 
copper wire by the friction, If, howover, the flow of elec. 
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PERIPOLAR INDUCTION, 


tricity bo established, at that inatant « continuous serlus of 
sparke leaps from the potnt of contact of iro ond disk, thua 
denoting the existenco of a vory mergotte current tn the 
tlreult formed by tho dick, {te axte, and the various pieces 
already dereribed as arranged in councetion therewlth, 

Tt tn In the fact of thery Letng thia current, as predicted by 
theory, that M. Le Roux’ Idea of peripol .rinductlon fs based, 
No proctieal application of the dlscovery haa been made 
but It is vory Interesting, in that it confirma many theoretl. 
cal [deas regarding inductlon. The machine Toprosented 
waa by Rhumkorff, the colubrated manufacturer and Inven. 
tor of many phyales] natrumonts, and has boon exhibited | 
before many French sclentitfic #oclotics, 
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This Company, laving perfected a complete systom of Electric 
Ruilrond Signals, is now prepared to furiitsh the neceasary’ plang 
und extimates, aud to erect thelr improved Electric Signals at 
any point in the United States of Britiah Provinces, upon short 
notice and upon the lowest terass consistent with a proper re- 
gurd for thoroughly good and reliable workmanship and compe- 
tent sup2rintendence. ‘fhe Company guarantee all Instrumonts 
fornished aud work dono by ,them to give, outire sntisfaation. 
For the Autoiuntic Block System, railroad. crossings at grade, 
» draw-bridge, switeh aid. tunnel algnals, they have the only Relt- 
_ able System of Electric Signals yot offered to tho public, 

These signals are tiot an exporinent; boing now In successful 
«practical Operation on several railroads, . : : 
This system of electric signals fy fully secured hy a number of. 
patents already granted tn the United States and other countries, 
and by ators now peridinig, which are owned by the Company, 
whiel will mnintain its legal rights to the fullest extent agaist 


5 all inthingers, - pita in} 
‘hts system igunls was uwarded the Dirtoita and: Prize’ 
ter of Rallrond Signals, at the Clucinua: 
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lore and: Repeating -Sigualy,” which is, specially: adapted to 
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Electric Semaphore with Repeater. 


The accompanying illustrations will ‘serve to expluty our fn- 
proved system of Klectric Semaphores and Repeaters. . 

Tho extorun! appearance of the Semaphore, a8 usually cou- 
structed, ja shown in the front elevation (fig. 1), and the side 
elevation (tig. 2)... It ta pluced on W post at. the right hand side 
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Bige te ae Be ae 
¥ of tho track, ata suitable: hoight ‘above the yrovind; tho signal 
‘velng. exhibited: through two: openiugy, usually about twelve 
{Inches in diamoter, covered with gloss, and illuminated at night; 
“by a lamp fitted with'a reflector at the back of the signal box, 

The Interior mechanism of the Semaphore is shown In lig. 3... 
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Disa disk about thirty inches i ‘lameter, divided into four 
segments, alternately wliite’ und: red. «An: ‘adjustablo counter: 
balance welght, W,, attached to the periphery of the disk, keeps 
it in the proper position to show white, indicating sufety, ' except 
when under the influence of the electric current; or It may. be 
arranged to show red by the action of gravity, in which case 0 
signal can only be shown when, tho machinery und. battery are 


cin porfect working order, 


Tho disk is made to turn througti one fourth -of a | revolution 


Ly ineaus.of. an electro-magadt,: M,-the armature,- Ay whieh. 
: Js attached-to. the. short arm_of the angular lever, Ly having a 


fuleram at}. The long arm of this lever is. eonnected by the 


‘pitman P with the crank Ky, on the axis of the signal disk, 


‘Thus the disk will turn and show w red signal whenever the 
magnet M is charged by the electric current. Nis a supple. 
montury maguet, for locking the signal in = when set red, 


* ag hereinafter explained, 


‘The apparatus at tho station may be at any Tokko distanee 


* from the Semaphore,’ It ‘Conalata of, 2 ‘secondary or ‘station 
: slgnal—which; In pHinetpie and oxternal’ fippearanco, is a minia- 
: ture copy of the digtant Sotiapliore—a ditterential relay aud o 
; Signut switeh, ‘for’ operating’ the. -Semaphora; ag ropresente!l in 
f figures Sand 4, The batter; ‘for Workliig iho: entire apparatus 


ris also pase at the station: 


The operation of the apparatus iss ag follows: “If it is ‘ale 


" 10/8 Set the distant Semaphoro. red, the, signal, switch is turned on 
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the stud ‘ann: (eco figtire 9); a: clreuit’is* thus ' formed, from: the’ 


‘main baltery througli the awiteh, ‘wire 1; niagnet! I: of ‘the’ 


difterontinl relay, wire 2, Semaphore- magnet -M,- wite, 3, cireuit 


* changer 4, and wire 6./ Tho: magnet R attracts ‘its’ armaturo 
‘| strongly, bringiug’ the fever J into contact with B, and ‘then 


fureing the: latter against the stop &, xo that the local’ circuit” 


+ Which Operates ‘the small signal ts broken at 4s potwithstanding” 
eft was at hog samo instant closed ‘at xe! eee 5 


‘At the game time tho manguiee M turns ‘the ‘semaphore disk D 


E iw. the direction shown by the arrow. ; _ Suet before tho disk D_ 
5 completes its movement, and afer tl no ‘red ‘signal haw been fully 
, exhibited, a projection at Oy ‘ou.the lever, ‘Ly comes in contact. 


with a corresponding projection on the cireuit changer 4, and 
lifts it up, breaking the proviously ‘existing olectrical contact ‘ait 
N, which cuts tho battery current off from the magnet M, and 
instantly transfora it to the locking magnet N. This occurs just” 


_ a8 the oft iron armature Q on the disk conies in contact with Ny 


atid the latter, being now strongly: magnotic; selzes Q with § great 
force, aud locks the signal disk. firmly In jaw position, Tho 
wire than. M,. 


‘and | the Ingertion oF this’ great ‘amount of tra real tance in the. 
x cireult wenkona it to Tess a halt ‘is: ol 
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erally useful signal ever 
troduced. Its applications are almost innumerable. We have 
only apaeg to refer. to a few of tho more important ones: 


FOR DESPATCHING TRAINS. 


nd Erio Railroad. hag, for evoral months, 
he movements of 


‘82 aty signal at brory’ 
tno safely ‘ignite 


om |i | battory, whieh can therefore | be put; in comsiea with ta O10; i 
| pair of signals at'a time, rondoring ie uttorly, impossible to show i 
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FOR WAY STATIONS AND CURVES. © 


-There are many places where it is an almost daily necessity 
to send # man out a long distance from a station to flag ex: 
pected teaing, In stich places n permanent signal of this kind 
not only saves much time and trouble, but.also conduces to the 


safety of trains. 


Thero are special applications of thisaigaal ulmow too numer. 
“otis to mention, which will readily auggeat themselves to’ the 
experionced ratlrond superintendent. = ‘We employ experienced 
engineers “and - electricinng,? who will -dosigh: speciat arrange 
‘ments to.medt any required conditions, upon: pepiealion to® th 
"Company. Pear : 


tupply os mates for {tz introduction in 
tates or Britigh Provinces, and to 
atisfiction,. This system ts designed 


- follawing train, No ‘othior system | is oa of doking this. 469 


“This systom, oither alone or In combination with tho repoat- 
‘ fog Semaphore, is eapecially. valuable. for turinols? and: singlo 
} track bridges: ; pester ths : 











ARE ELECTRIC SIGNALS RELIABLE? 


Undue prejudice has hitherto existed ngninst electric signals 
among railroad men, in consequence of their liability to get out 
of order untess kept undor the constant supervision of a skilled 
electrician. . This diMeulty ling been in somo cases partly owing 
to tho unakilful construction of tho signal machinery, but in a 
far grentor dogred from tho lack of a suitable battery adapted 
to thia service. » It ts only within tho ‘Inst two pr. three years 


ae that any battery lias been available: for such’ purposes, capable 


of matntaining a constant and absolutely uniform electric current 
for months at a tine, without any, attention whatever, 


TUE: RAGIES' snFTALLG warrenty 


‘has beon found’ to bo peculiarly well aulupted for this service, 
‘and is now ‘usually employed in worklag the signal, Stig shown 


‘Bin’ perapestive in fig. 6, and: in ‘soction in fig. 6. It consiata 


morely of 
five 0 or six” pounds 
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a layer of common sawdust, on which the zine plate resis, This 
vessel is then nenrly filled. with a golution of sulphate of zine. 
This battery is so oxtromely simple in construction and arrange: 
ment thatthe most unskilled Inborer can readily be taught to 
mannge it, ‘while i it will realy ti netion: and’ give'a ‘atrong and 
’ perfectly tinttorm curront from three montlis:to ayenr (according. 
to the work ‘d 9 by it), withont any att tion y whatever. “Tho 
signal imachinery itself, na miy readily Lo undotstood from the 
dexeription,; ‘8 Ver  aimplo, and can aa bo’ comprehonded . 
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-"SEMAPHORIC DISTANCE SIGNALS ‘WITH. REPEATERS, 













“ad for this reasoit Vits atiougtl, durability aud ‘adaptation tothe 
servico to be porformed ara unoxcelled, : HAIL the mechanism, 
-eapecially the: Intended for station ‘purpose is of. tantful 
dosign and exeollont finish, ; 











MP 


For further Ini, ett hint 























wn odin. 


Ghinibe latin 


THE REDUCTION RATIO FOR THIS DOCUMENT IS 14:1 











a we ue oe . = Ye aa a eZ ; 
Aipeopacii si, ete fa marth af 





















ws 


a : fs : 
P : Oe ; fe pe 
nn i a et 














ee 





@ 


- 


th Mame 
bia Zo exc 


* 
wte th-c 


vt 
- 
nn 
nal 
— 
=z 
lu 
= 
> 
(=) 
oO 
a 
no 
— 
= 
= 
[a 
oO 
ee 
oO 
_ 
Ke 
<= 
a 
= 
oO 
ms 
— 
oO 
2 
a 
tu 
o 
uu 
=x 
e 


4 


i CALS, q 











1 
press 
et 


Ao 
ZL 











